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(54) Ink cartridge for ink jet recorder and method of manufacturing same 

(57) An ink tank cartridge (70) for use in an ink jet 
recorder has a container (1) having exterior wails (la, 
lb. Ic, Id), a porous member (150, 151. 152) is stored 
in the container, an Ink supply port (180. 181. 182) that 
extends through one of the exterior walls of the body (1 ) 
to supply ink to the exterior of the cartridge (70), and a 
paddng nrteni^er (115), disposed within the ink si^Dply 
port (180, 181, 182) and having an opening there- pfQ y 

through and a rib (120) formed on an upper surface A 
pressing member (90) may be provided to bias the 
packing member (115) against an inner surface of the 
ink supply port (180. 181, 182). The ink tank cartridge 
(70) can be assembled to limit the occurrence of air 
bubbles In the ink 
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Description 

The invention relates generally to an Ink tank car- 
tridge such as one that can be used with an ink-jet type 
recording apparatus and a method for manufacturing s 
such an ink cartridge. 

A conventional ink jet printer includes an ink con- 
tainer carried by a carriage equipped with an ink jet 
recording head. Ink droplets are produced by pressuriz- 
ing the ink wHhin a pressure generatton chamber w 
located within the ink container. However, when the car- 
riage is pivoted, reciprocated, shaken or caused to 
travel during printing, the movement can cause the ink 
to become frothy or foamy. This, intum. may result in a 
change in head pressure or otherwise cause print fail- is 
ures. Specif ically, if ink contains gas bubbles, the pres- 
sure of the ink in the container can drop, ther^y 
deaeasing the ability of the printer to squirt or jet ink 
droplets onto a recording media. For this reason, dis- 
solved air should be eliminated from the ink. 20 

A prior art ink jet printer in which an ink-containing 
unit and an ink jet recording head are mounted on a car- 
riage, is disclosed in EP-A-581,531. In the disclosed 
printer, to prevent printing ^lures caused by fluctuation 
of ink head pressure or air bubbles, due to movement of 2s 
the ink cartridge caused fcjy the movement of the car- 
riage, the ink container is divided into two regions. A first 
region of the container adjacent the recording head 
houses ink impregnated in a porous member, and a 
second region contains fiqukJ ink without a porous 30 
mevnber. This structure enat)les the ink to be conducted 
to the recording head via the porous member so that the 
problems resulting from movement of the ink in the car- 
tridge are prevented from occurring to a certain extent 

To manufacture a container body wHh a porous ss 
material, one can seal the container body with a cover, 
fill the container with degassed ink, and package the ink 
container such that the quality of the ink cartridge is 
maintained during distribution. However, to these ends, 
the manufacturing steps become complk:ated, thereby 40 
resulting in a decrease in productivity. 

To maintain an airtight and secure connection at the 
ink supply port between the ink cartridge and a record- 
ing head, a packing member composed of an elastic 
material can be inserted into the ink supply port. How- 45 
ever, if even a minute gap exists between the packing 
member and the ink supply port, air may exist in this gap 
and expand during the pressure drop wtiich occurs dur- 
ing printing. The air can then enter the recording head, 
and prevent ink from being jetted from the recording so 
head properly. 

In addition, once an ink cartridge has been manu- 
factured, ft must be maintained in an airtight condition 
so that air cannot seep into the ink tanK as this can lead 
to the generation of foam in the ink prior to installation of 55 
th ink cartridge to the recording head. 

Accordingly, it is an object of the present invention 
to devetop an ink tank cartridge for use with an Inkjet 
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recofder and a method for manufacturing an ink car- 
tridge for us in an ink jet recorder, that overcomes dis- 
advantages and limitations of existing products and 
methods. 

To solve this object the present invention provkies 
an ink tank cartridge as specified in any one of claims 1 , 
9 and 14 arxj a method of manufacturing an ink car- 
tridge as spedf ied in any one of daims 1 6 to 20 and 25. 
Preferred entxxfiments of the invention are described 
in the subclaims. 

The claims are understood as a first non-limiting 
approach for defining the invention in general terms. 

An ink tank cartridge for use In an ink Jet recorder 
which is convenient to manufacture, ass^nble, store 
and connect, which helps prevent the formation of bub- 
bles in the ink is provided. The cartridge can include a 
container body having exterbr walls, a porous member 
stored in the container, an ink supply port that extends 
through one of the exterior walls of the body to supply 
ink to the exterwr of the cartridge, and a packing mem- 
b&, disposed within the ink supply port and having an 
(^)ening therethrough and a rib formed on a upper sur- 
face is provided. A pressing member n^y be provkJed 
to bias the packing meni^r against an inner surface of 
the ink supply port. The ink cartridge for the ink jet 
recording apparatus can be constructed to exhaust air 
retained within the ink supply port The ink tank car- 
tridge can also be constructed to efficientiy prevent air 
from entering into the ink cartrkige through tiie ink sup- 
ply port 

The present invention also provkies a method of 
manufacturing an ink cartridge for use in an ink jet 
recorder, which can include the steps of: setting on a 
pallet a substantially rectangular container kxxiy. having 
an opening, so that the bottom surface of the container 
body faces upward, the container body including porous 
members formed from resilient material lor ak)Sorbing 
ink, foam chamt^ers for incorporating the porous m«n- 
bers therein, and ink supply ports formed in the bottom 
surface of the foam chambers; inserting a packing 
member into each of the ink supply ports and heat- 
welding sealing film to the ink supply port openings: 
resetting the container body on the pallet by turning it 
upskje down to its upright position; affixing filter material 
to the entrance skie of the ink supply port; pressing tiie 
compressed porous member into each of tiie loam 
chambers; forming the container by bonding a cover to 
the oper^ng of the container body; filling a specified 
quantity of ink into each of the foam chambers while tiie 
container is held in a vacuum environment; and bonding 
a seal to the surface of the cover 

Accordingly, it Is an object of the invention to pro- 
vide an ink cartrkige and method of manufacture which 
overcomes drawt)acks in the prior art 

Yet anottier object of tiie present invention is to pro- 
vid a manufacbjring method for efficientiy manufactur- 
ing an ink cartridg and tiie cartridge which results, 
which avoids the problems associated with air txjbbles 
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serrtatons showing initial of an ink cartrk^e 
manufacturing method of an embodiment of the 
present invention; 

5 FIG. 11 is a diagrammatic representation showing a 
step of attaching a fitter to a ink supply port inlet 
according to an ink cartridge manu^cturing method 
of the present invention; 

10 RG. 12 Is a perspective view showing one emtxxli- 
ment of a porous memt>er insertion device used in 
an ink cartridge manufacturing method of the 
present invention; 

IS FIGS. 13 A, 13B and 13C are diagrammatk; repre- 
sentations showing a step of inserting the porous 
member into the foam chamber of the container 
body in accordance with an ink cartridge manufac- 
turing method of the present invention; 

?o 

FIGS. 14-16 are diagrammatic representations 
showing intermediate steps in accordance with an 
ink cartridge manufacturing method of the present 
invention; 

FIG. 17 is a block diagram showing of an ink filling 
apparatus for use with an ink cartridge manufactur- 
ing method of a prefenred embodiment of the 
present invention; 

FIGS. 18A to 18E are schemata representations 
showing a step of the ink injection process in 
accotdance witii an ink cartridge manutacturing 
method of the present invention; 

FIG. 19 is a sdiematic representation showing a 
step of sealing the cover in accordance with an ink 
cartridge manufacturing method of the present 
invention; 

w 

FIG. 20 is an exploded view showing a first step of 
a packaging process in accordance with an ink car- 
tridge manufacturing method of the present inven- 
tion; 



in tine ink 

The present invention has been contrived in view of 
drawt^acks in the prior art, and an object of the present 
invention is to provkle a manufacturing method that 
enables efficient and more simple manufacture of an ink 
cartridge for use in an ink jet recorder. 

The invention accordingly comprises the several 
steps and the relation of one or more of such steps with 
respect to each of the others, and the apparatus 
emtxxlying features of construction, combinations of 
elements and arrangements of parts which are adapted 
to effect such steps. aQ as exemplified in the following 
detailed disclosure, and tfie scope of the invention will 
be indicated in the claims. 

Further objects, detaOs and advantages of the 
invention will be apparent from the following description 
with reference to the accompanying drawings, wherein: 

FIG. 1 is a perspective exploded view of a first 
embodiment of an ink cartridge according to a pre- 
ferred embodiment of tiie present invention; 

FIG. 2 is a side aoss-sectional view of the ink car- 
tridge depicted in FiG. 1 ; 

FIG. 3 is a front elevational cross-sectional view of 
the ink cartridge depicted in FIG. 1 ; 

FiG. 4 is a plan view of a packing member of an ink 
cartridge according to a preferred embodiment of 
the present Invention; 

FIG. 5 is a cross-sectional view of the packing 
member depicted in FIG. 4; 

FIG. 6 is an enlarged front CTOSS-secttonal view of 
an ink supply port of an ink cartridge according to a 
preferred emtxxliment of the present Invention; 

FIG. 7 is an enlarged front cross-sectional view of 
the ink supply port depicted in FIG. 6 with a press- 
ing member. 

FIG. 8A is a schematic representation showing the 
plan view of a cover of the ink cartridge of FIG. 1 45 
witiiout a seal in place; 

FIG. 8B is a schematic representation showing tiie 
plan view^of the cover of FIG. 8A witii a seal in 
place; so 

FIG. 9 is a perspective view showing a pallet for 
retaining and transporting a container body for use 
in the method of manufacturing an ink cartridge in 
accordance with an embodiment of the present ss 
invention; 

FIGS. 10A, 10B and IOC are diagrammatic repre- 



FIGS. 21 A and 21 B are schematic representations 
showing final steps of a packaging process in 
accordance witin an ink cartridge mamifacturing 
metiiod of tfie present invention; 

FIG. 22 is a schennatic representation showing an 
ink cartridge manufactured according to a second 
emtxxfiment of the present invention; 

FIG. 23 is a schematic representation showing an 
ink cartridg manufactured according to a third 
emisodiment f tine present invention; and 
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FIG. 24 is a block diagram showing an ink filling 
apparatus for use with an ink cartridge manufactur- 
ing method of a second mbodiment of the present 
invention. 

Reference is made to FIG, 1, which shows an ink 
cartridge 70 constructed in accordance with an embod- 
iment of the present invention. Ink cartndge 70 includes 
a substantially rectangular parallelepiped container 
body 1 , for containing ink, preferably cyan, magenta and 
yellow colored ink. Container body 1 is advantageously 
formed from polymeric material, such as polypropylene, 
polyethylene, or polystyrene, by injection mokling. to 
fadlitate heat welding of other members to the container 
body 

Container body 1 irx^ludes a bottom wall la, a front 
wall 1b and a back wall 1c extencGng upwaidly from bot- 
tom wall la. and two side walls Id extending upwardly 
from bottom wall 1a and positioned between front wall 
lb and back wall 1c. The distance from front wall lb to 
back wall 1c and between side walls Id gradually 
increases as walls lb, 1c. Id extend from bottom wall la 
to an opening 1 e of container body 1 such that the aoss 
sectfonat area of opening 1e Is larger tfian the cross 
sectional area of k)ottom wail 1 a. 

Container body 1 is divided by a plurality of parti- 
tions 2. 3 and 4 to form three ink cumbers 271, 272 
and 273 for storing ink. with each chamber having a cor- 
responding foam chamber 160, 161 and 162. Each 
foam chamber 160. 161. 162 is designed and con- 
structed to accommodate a respective porous txxJy 
150. 151, 152. preferably made of a resilient material 
suitable for absorbing ink. Three ink supply ports 180. 

181 and 182 are formed in bottom wall la below foam 
chambers 160. 161 and 162, respectively. Ink supply 
ports 180. 181 and 182 may be formed in front wall lb. 
back wall 1c or side walls Id Each ink chamber 271, 
272. 273 is designed to contain a quantity of liquid ink 
67. 

The volumes of porous bodes 150. 151. 152 in 
their uncompressed condition are larger than the inte- 
rior volume of respective foam chambers 1 60. 1 61 . 1 62. 
Accordingly, upon insertion into foam chambers 160, 
161 and 162. each of porous bodies 150. 151 and 152 
is formed into and accommodated in a compressed 
condition. 

Top opening 1 e of container body 1 is sealed with a 
cover 11, that has exhaustion ports 190, 191, 192 
formed therein arid ink irijection ports 100, 101, 102 
fornrted at positions above ink supply ports 180, 181. 

182 of foam chambers 160. 161, 162. Like container 
txxJy 1, cover 11 is preferably formed of polypropylene, 
polyethylene, or polystyrene to fedFitate heat welding. 

When container body 1 is filled, ink 67 is preferably 
introduced into ink chambers 271. 272. 273 first, and 
thereafter passes through a communication hole 300 in 
partition 4 (Fia 2) into foam chambers 160. 161. 162. 
where it is absoibed by porous bodies ISO. 151, 152. 



During operation, ink 67 contained in ink chambers 271 . 
272. 273 is emptied first as Ink 67 is taken up by porous 
bodies 150, 151, 152. After Ink 67 contained in ink 
chambers 271 . 272. 273 is depleted, ink 67 contained in 

5 16am chambers 160. 161, 162 is next consumed. 

Referring to FIG. 2. ink supply ports 180, 181, 182 
are shaped to receive an ink supply needle of a record- 
ing head (not shown), and are formed in txsttom walls 
160a. 161a, 162a of respective foam chambers 160, 

10 161. 162. Ink sypply ports 180. 181. 182 each include 
an upper step portion 180a. 181a, 182a. a lower step 
portion 180b. 181b. 182b, and a tower surface 180c. 
181c. 182c. A packing member 1 15 is disposed within 
each SMpply port 180, 181 , 182 to prevent leakage. 

15 As is shown in FIGS. 2 and 3. a protut>erance 12 
extends upwardly from the bottom wall of each foam 
chamber 160. 161, 162, and acts to compress porous 
bodies 150. 151. 152 in cooperation with cover 11. A 
recess 13 is formed in the upper end of each protuber- 

20 ance 1 2 so as to constitute a vacancy having a volume. 
A fluid communication path 14 is formed through each 
protuberance 12 so as to extend to packing members 
115of ink supply ports 180. 181. 182, of which ink sip- 
ply port 182 is shown. A filter 18 is fused onto protut)er- 

25 ance 12 over recess 13. 

During the nnanuiacturing process, the surfaces of 
filter 18 and protuberance 12. including the walls defin- 
ing recess 13 and communication path 1 4 and ink sup- 
ply port 180. 181. 182, are preferably tnradiated with 

30 ultraviolet rays or othenvise treated to improve the wet- 
tability of the surfaces. As such, with water t>ased Ink. 
the surfaces of the path traveled by ink 67 to the ink sup- 
ply needle are made hydrophilic and ink 67 is more 
readily supplied to the ink supply needle. In addition. 

35 more of tnk 67 is delivered to ink sipply needle as less 
ink 67 adheres to the Irradiated surface. 

As is shown in FIGS. 6 and 7, packing members 
115 are disposed within inksupply ports 180. 181, 182. 
and are made of a resilient material, such as rubber or 

40 Other elastomers. Packing members 115 include an 
upper tutjular portion 116. a lower tulxjiar portion 117. 
and a tapered portion 1 1 8. and form a f lukJ-tlght fit with 
ink the supply needles (not shown) of the recording 
head when tiie ink supply needles are inserted into ink 

45 supply ports 180. 181. 182 and communication patfis 
14. While each communication patii 14 and packing 
member 115 are descrbed in detail as singular ele- 
ments, it is understood tiiat each protuberance 12 and 
inksupply port 180. 181. 182 include a communk:ation 

50 path 14 and packing member 1 15. 

Refenring to FIGS. 4 and 5, the tops of packing 
members 115 are configured in a tunnel shape that 
opens upward. Upper tubular portion 116 includes an 
upper surface 119 and an outer surface 121. Lower 

55 tubular portion 117 includes a tower surfece 122, an 
outer surface 123, integral with upper surface 119, and 
an outer rib 124 preferakrfy integral with outer surface 
123. Lower tubular portion 117 is thicker than upper 
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tubular portion 116. Tapered portion 118 includes an 
upper surface 125 and thin connection portions 126. 
which connect tapered portion 1 1 8 to upper tutxilar por- 
tion 1 1 6. A ^n ringed rb 1 20 is advantageously integral 
with upper surfac 1 19, upper surface 125 or a combi- 
nation of both. 

As is shown in FIGS. 6 and 7. outer surface 1 23 and 
rib 124 abut lower step portion 182b of ink sqpply port 
180. 181. 182. Upper surfaces 1 19 and 125. and outer 
surface 121 of upper ttdsular portion 116 abut upper 
st^ portion 182a of ink supply port 180, 181. 182. ard 
are preferatsly fixed to upper step portion 182a by 
means of an ink resistant acfliesive 92. In this manner, a 
space S k)cated between upper step portion 182a and 
upper siflfaces 1 19 and 125 is completely filled, and ink 
67 is prevented from leaking around packing member 
115. 

In this way. each packing member 1 15 is f ixed t}y 
tubular portions 116 and 117 to respective ink supply 
ports 180. 181. 182. Upward nravement of packing 
member 115 is prevented by upper step portion 182a 
and k)wer step portion 182b. Thus, even when an ink 
supply needle is inserted or extracted, packing mem- 
bers 1 15 are adequately fixed to ink supply ports 180. 
181. 182. Since taper portions 118 serve to attain the 
hermetic seal between packing manber 1 15 and the ink 
supply needle of ink supply ports 180, 181, 182 by the 
respective thin connection portions 126. taper portion 
1 18 may be flexed somewhat without causing defonna- 
tion. Consecpjentiy, the air tight seal between packing 
member 115 and the ink supply needle can be main- 
tained, while accommodating a relative misalignment 
between the respective ink supply needle and ink sup- 
ply port. 

As is shown in FIG. 6. seal 16. is preferably formed 
of a low-density polyethylene fSm tfiat is very permeable 
to gas and impermeaktle to moisture, is secured over ink 
supply ports 180. 181. 182, and is capable of being 
breached by the ink supply needle prior to printing. A 
channel 127 located adjacent to ink supply ports 180. 
181. 182. extending upward from bottom wall 162a into 
a dead space of protuberance 1 2 is provided as a space 
into which air that remains in ink supply ports 180. 181 . 
182 m^ be evacuated during the packaging process, 
desaibed below. Channel 127 is sized such that chan- 
nel 127 does not weaken the integrity of ink supply ports 
180. 181 , 182. Channel 127 is preferably located at the 
location of tiie dead space and proximal ink supply 
ports 180. 181, 182, exhaustion ports 190, 191, 192, or 
ink injection-ports 100, 101, 102. However, channd 127 
may also be located at any outer surface position of 
container txxly 1. 

As is shown in FIG. 7, a pressing member 90. hav- 
ing a window 91. through which the ink supply needle 
(not shown) can pass, may be thermally welded to tower 
surface 182c of ink supply port 182 and lower surlace 
122 of packing member 115. thereby elastically press- 
ing pressing member 90 against lower surfaces 1 22 and 



182c. which in turn el^cally deforms packing member 
115 in ink suK)ly port 180, 181. 182. aixi maintains ttie 
elastically deformed condition. Window 91 may be an 
opening or a tiiin piercable film. Thus, in accordance 
5 with ttie invention, air can be prevented from seeping 
around packing member 115 into communication path 
14. 

Refem'ng to FIGS. 8A and 8B, a plan view of cover 
11 is shown, wherein a plurality of grooves 170, 171. 

10 172 are formed in cover 11 so as to extend across ttie 
surface of cover 11. Grooves 170. 171. 172 are con- 
nected at one end to respective exhaust ports 1 90. 191 , 
192 and at ttie ottier end to a plurality of respective air 
communfcation ports 173. 174, 175 formed in the inner 

15 surfaceof cover 11. 

Aseal 19 is secured to the surfaceofcover 11 soas 
to seal ink injection ports 100. 101 , 102. exhaust ports 
190. 191. 192. and grooves 170. 171. 172 from ambient 
air. Seal 1 9 is preferably formed with a low-density poiy- 

20 ettiylene material that is very permeable to gas and 
lmpermeat>le to moisture. Seal 19 includes a tongue 
1 9a. which extends beyond cover 1 1 . and is oonstojcted 
to be easily grasped by a user. When tongue 19a is 
rrfted. the seal between sea! 19 and cover 1 1 is broken, 

25 and ambient air is provided to the interior of foam cham- 
bers 160, 161, 162, through exhaust ports 190. 191. 
192. grooves 170. 171, 172. and air communication 
ports 173. 174, 175. 

A method of manufacturing ink cartridge 70 will now 

30 be described. FIG. 9 shows one embodiment of a pallet 
20 formed in accordance witti one embodiment of the 
invention, having a surface 20a. sized, spaced and 
arranged for transporting container body 1 during tiie 
course of the manufacture process. At least four inner 

35 pins 21 extend upwardly from pallet surface 20a sized, 
spaced and positioned for receiving ttie outer periphery 
of the surface of bottom wall la of container body 1. At 
least four outer pins 22 extend upwardly from pallet sur- 
ges 20a sized, spaced and positioned for receiving an 

40 inner surface If of container body 1 . An Irxf entation 23 
is formed in an area of pallet 20 corresponding to ttie 
intended location of ink supply ports 1 80. 1 81 , 1 82. and 
a raised section 24 is formed along the edges of pallet 
20, to form a sealing section during an ink filling step 

45 (desail>ed later). Pallet 20 is advantageously used to 
ttansport txxfy 1 to various assennt>ly stations during an 
assemt>ly procedure, such as one enplc^ng an auto- 
mated assembly line. 

Pallet 20 may be formed of a metal, such as SUS 

50 steel having Ni plating, steel with Cr plating, or a plastic, 
such as polycarbonate, deformaWe PPO and/or POM, 
or tine like, or any combination of metal and plastic. 

Refening to FIGS. 10A and 10B. container body 1 
Is positioned and set on pallet 20 by seating container 

55 txxfy 1 in an ipsid -down position wher bottomwall la 
of container body 1 faces upward and opening 1 e faces 
pallet surface 20a. and inner surface If of container 
body 1 is positioned adjacent to pins 22, which hold 
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body 1 to pallet 20. At this time, inner surfaces If includ- 
ing filter 18, recess 13. protuberance 12. communica- 
tion path 14. and ink supply port 180, 181, 182. of 
container body 1 may be exposed to ultraviolet radiation 
(or other suitable treatment) to improve the wettability of 5 
the surface. 

Next as is shown in FIG. 10B. packing member 115 
having a thinly applied adhesive 92 on upper surfaces 
1 1 9. 1 25 Is terrporarily pressed Into ink supply port 1 80. 
181 . 182 by a pressing jig 36 in a (firection indicated by 10 
an arrow A. and is further pressed in the direction of 
arrow A to a predetermined position while, at the same 
time, to reduce friction, pressing jig 30 rotates about the 
center axis of jig 30 in a direction shown by an arrow B. 
By pressing packing member 115 while also torquing is 
packing menber 1 15, packing mentor 1 15 is fitted into 
ink sipply port 180, 181 . 182 without curling or distort- 
ing the peripheral edge of ink supply port 180, 181. 182. 
Further, t^ press-fitting packing member 115, packing 
member 115 Is reliably prevented from disengaging 20 
from ink supply ports 180, 181, 182 after foam cham- 
bers 271 . 272, 278 have be^ filled with ink. Further, 
space S between packing member 115 and ink supply 
port 182 (FIG 6). as well as the other corresponding 
spaces, are reliably filled and sealed with adhesive 92. 2s 
thereby preventing air from entering container txxJy 1 or 
ink from escaping container txxJy 1 via space S. 

Referring to FIG. IOC. a seal 16 is positioned to 
cover each ink supply port 180. 181. 182. and the sur- 
rounding area of ink supply ports 180. 1 81 . 1 82. and is 30 
then heated und^ pressure with a jig 31 . In this way, ink 
supply ports 180, 181. 182 are sealed with seal 16. At 
this stage of manufacturing, a lot number or an expira- 
tion date can t>e inscribed on bottom wall 1 a or side wall 
Id, or otherwise, as required. 35 

After tx)ttom wall la of container body 1 has fin- 
ished undergoing the atx>ve<lescribed operations, as is 
shown in FIG. 1 1 . container Ixxly 1 is re-positioned on 
pallet 20 such that opening 1 e of container body 1 faces 
upward and tx>ttom wall la is flush with pallet surface 40 
20a. The repositioning can be done manually, roboti- 
caily or otherwise. 

Next, as is shown in FIG. 1 1 . filter 18 is positioned 
to cover recess 1 3. and is preferably heat wekJed under 
pressure until container body 1 becomes slightiy soft to 45 
create a bond between filter 18 and protuberance 12. 
Filter 18 can be formed by cutting a piece of filtering 
material, such as a rust-proof steel mesh or non-woven 
fabric, into a filter having an area slightly farger than the 
area of recess 13'formed in protuberance 12. so 

One way of fitting filter 18 to protuberance 12 is to 
press the filtering material into a shape that matches the 
profile of protuberance 12. e.g., a circular or ovate pat- 
tern. However, where filter 1 8 is formed by weaving rust- 
proof steel wires, the unraveling of fitter 1 8 can be pre- 55 
vented by cutting filter 18 at an angle with respect to the 
warp and woof directions of the weav . In this manner, 
the wires of filter 18 are prevented from unintentionally 



extending into the area occupied by packing member 
115, where they could become sandwiched between 
the ink supply needle of the recorxiing head and packing 
member 115 when ink cartridge 70 is attached to tii 
recording head. If a wire Is positioned in that way, the 
air-tight seal formed t^etween the ink supply needle and 
ink cartridge 70 could be reduced, and the ink supply 
needle could become clogged thereby hindering tiie 
supply of ink 67 to the recording head. Thus, preventing 
the fraying of filter 18 helps ensure a reliable ink supply. 

Refenring to FIGS. 12 and 13-1 3C. the steps of 
press-fitting porous memt)er 152 into each foam cham- 
ber 160. 161 . 162 will now be described. FIG. 8 shows 
a porous member insertion devk;e 39 constructed in 
accordance with an embodiment of the invention. FIGS. 
13A-13C d^ct a method for inserting porous member 
152 into foam chamt»er 162. It is understood that tiie 
remaining porous members 150 and 151 are sintifarly 
pressed into foam chambers 160 and 161 . respectively. 

As shown in FIG. 12, porous member insertion 
device 39 corrprises compression members 33 and 34, 
which are comb-shaped, and a press member 35 which 
is interposed between corrpression members 33 and 
34. Cornpression members 33 arxt 34 include tjases 
33b. 34b and teeth 33a. 34a, which extend downwardly 
from bases 33b and 34b, respectively. The width 
between teeth 33a and 34a in a horizontal direction is 
shown as a double arrow X in FIG. 13A. Teetii 33a and 
34a taper to free end 33c and 34c. respectively. Com- 
pression members 33 and 34 are moveable in the X 
direction by an activation means (not shown) to 
decrease the width to X*. as shown in FIG. 13B. 

As is shown in FIG. 13A. porous member 152 is 
sandwiched between compression members 33, 34 by 
actuation of compresston members 33 and 34 toward 
press member 35 opposite the X direction until tfie dis- 
tance between the outer edges of compression mem- 
bers 33 and 34 is smaller than the vnnec width of foam 
chamber 162. As such, porous member 152 is com- 
pressed to a size X* that fits within foam chamber 162. 

At this time, porous member insertion device 39 is 
positioned over foam chamber 162, such tiiat tapered 
ends 33c and 34c of teeth 33a and 34a fit witiiin foam 
chamber 162. arxi press member 35 is actuated by an 
activating means (not shown) to urge foam chamber 
162 in tiie direction shown as an arrow Y in FIG. 13C. In 
this way, as depicted in FIG. 130. porous member 152 
is pressed into foam chamber 162. Subsequentiy, press 
member 34 is lowered slightly further, and container 
body 1 is transported away from porous member inser- 
tion devtee 39. As a result, as shown in FIG. 14, porous 
member 152. which is formed so as to be slightiy larger 
tfian ttie volume of foam chamber 162. Is positioned in 
foam chamber 162 in a compressed stata 

Next, as is shown in FIG. 15. cover 1 1 is positioned 
over opening 1e of container body 1 and is pressed 
toward container txxiy 1 by a pressing means at a spec- 
ified pressure in a direction indicated by arrow E. Fur- 
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ther. by way of a jig 35, ultrasound vft)rat'ons are applied 
to cover 1 1 in the same plane as cover 1 1 . in a direction 
perpendicular to cover 1 1 . in a dir ction otrfique to cover 
11, or in a combination thereof. Thus, opening 1e of 
container body 1 is fricb'onally fused (uttrasonically 
welded) to the reverse side of cover 1 1 . 

Referring to FIG. 16, after cover 1 1 is fused to con- 
tainer body 1 . a heat rod 36. which is heated to a tem- 
perature sufficient to soften the material of container 
body 1 and cover 11. is brought into contact with the 
periphery of a heating plate or jig 38 shown in FIG. 19, 
ther^y ensuring that heating plate 38 fuse-bonds (heat 
seals) seal IStocover 11. Hotair isthent)lQwnfroman 
injection nozzle 37 onto container body 1 , so as to help 
eliminate any bun^ resulting from the attachment of 
cover 1 1 to container txxJy 1 . 

After the assembly of the Ink container, the con- 
tainer is transported on pallet 20 to an ink filling station. 
FIG. 17 shows an ink filling apparatus 200. constructed 
in accordance with one embodiment of the invention. 
Fillir^ apparatus 200 includes a table 40 for supporting 
pallet 20. Table 40 can be vertically actuated in the 
direction indicated by a double arrow F by means of a 
drive mechanism (not shown). 

At this point In the process, container body 1 
remains seated in pallet 20 in its upright position. A bed 
41 . having a through hole 41a. formed to accommodate 
container txxiy 1 . is positioned on a raised section 24. 
An injection chamber 43 is formed in through hole 41a 
by the combination of pallet 20, which forms a lower sur- 
face of chamber 43, and a cover mender 42 which 
forms an upper surface of chamber 43, Injection cham- 
ber 43 is connected to a vacuum pump 45 via a channel 
44 formed in bed 41. 

A through hole 46 is formed in cover memt)er 42 so 
as to oppose ir^ection chanU^er 43. A piston 47 is 
inserted into through hole 46, and is constructed to 
maintain injection chamber 43 in an air-tight state while 
moving vertically in a direction indicated by a double 
arrow Q. Piston 47 includes an injection needle 48, 
positioned to face ink injection ports 100. 101. 102 of 
container kxxJy 1. set in injection chamber 43, and a 
channel 50, which faces atmospheric communication 
ports 190, 191, 192 of container body 1. and is con- 
nected to an air supply device (not shown). Injection 
needle 48 is connected to a branch tube 52 via a chan- 
nel 49 formed in piston 47, a tube 51 , and a stop valve 
64. 

Ink filling apparatus 200 also includes a gas-liquid 
separation unit 53. In one preferred embodiment of the 
invention, gas-liquid separation unit 53 includes a hol- 
low yarn bundle 54, which is preferably connected fluki- 
tight at both longitudinal ends to a cylinder 55 so as to 
permit fluid to flow theretiirough. Cylinder 55 is con- 
nected to a vacuum pump 56 so as to produc' negativ' 
pressure around the outer periphery of yarn bundle 54. 
Cylinder 55 includes an inlet 55a. which is connected to 
an ink tank 58. having ink 67 therein, via a tiibe 57, and 



an outiet 55b. which is connected to branch pipe 52 via 
a stop valve 58. 

Branch pipe 52 is also connected to a measuring 
tA}e 60 via a tube 63. Measuring tube 60 includes a cyl- 

5 Inder 61 and a piston 62, and is preferably connected to 
branch pipe 52 at tiie center of one end of cylinder 61 . 

After container body 1 has been assemt^led. it is 
transported on pallet 20 to ink injection apparatus 200. 
and is set belcw injection chamt)er 43. as is shown in 

w FIG. 18A. Table 40 is then raised in a direction H until 
raised portion 24 of pallet 20 comes into close contact 
with a tower surface of bed 41 . as shown in FIG. 18B. 

Subsequently, referring to FIG. 18C. piston 47 is 
lowered such that a gap exists between piston 47 and 

IS cover 1 1 of container body 1 and piston 47 forms a seal 
with cover member 42. Stop valve 64 is tiien opened 
while maintaining stop valve 58 connected to the gas- 
liquid separation unit 60 in a closed position. A vacuum 
pump 45, which is connected via channel 44 to injection 

20 chamber 43, is then activated to depressurize injection 
chamber 43, tubes 51 arxJ 63, and measuring tube 60 to 
a predetermined pressure. 

Refening to FIG. 18D, when Injection chamber 43 
and tubes 51 , 60 and 63 have been evacuated to a pre- 

25 determined pressure, stop valve 64 is closed. Thereaf- 
ter, measuring tube 60 is placed in fluid communication 
with gas-liquid separation unit 53 by opening stop valve 
58, and a predetermined quantity of ink 67 is filled into 
measuring tube 60. In conjunction with this operation. 

30 as is shown in FIG. 18E. piston member 47 is lowered 
such that packing members 65, 66 brmed on the lower 
end of piston member 47 are brought into elastic con- 
tact with ink injection port 1 00 and atmospheric port 190 
of container body 1. respectively. Further, injection nee- 

35 die 48 is positioned in fluid communication witii con- 
tainer body 1 , as it is inserted through ink inlet port 100 
into the vicinity of the Ixrttom of container body 1 . Since 
gas-liquid separation unit 53 is connected close to 
measuring tube 60, ink flows into measuring tube 60 

40 immediately after having been degassed by gas-liquid 
separation unit 53. 

Next, as shown in FIG. 18E, stop valve 58 is closed 
to isolate gas-liquid separation unit 53, stop valve 64 is 
opened, and piston 62 of measuring tube 60 is pressed 

45 to discharge the predetermined quantity of ink 67 into 
loam chamber 160 via ink injection port 100. At this 
time, ink 67, which has been completely degassed by 
gas-l'quid separation unit 53. is absorbed into porous 
member 150. As a result, gas trapped in the pores of 

so paous member 150 that were not discharged in tiie 
foregoing depressurization step, readily dissolves into 
ink 67. Therefore, ink 67 is uniformly at)sort>ed by 
paous member 150 without causing air bubbles to form 
In porous member 150. When foam chamber 160 is 

55 fnied witii ink 67, air bubbles do not exist In at least 
paous members 150. and because air bubbles are not 
Introduced via channel 50. ink 67 provided to ttie 
recording head via the porous member 150 is free of 
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bubbles, thereby ensuring print quality. 

While ink 67 Is being injected into ink container 1, 
tube 51 is advantageously heated t a temperature of at 
least approximately 10 to 20 above the ambient tem- 
perature, so that irtk 67 becomes less viscous and may s 
wore easily enter the pores of porois member 150. In 
this manner, any gas that had previously been con- 
tained in porous memt>er 150 is more readily displaced 
by ink 67, thereby further ensuring reliable ink ejection 
and high quality. The remaining foam chambers 161. io 
1 62 are filled with ink by a similar process. 

Upon completion of the ink filling process, channel 
50 is opened to ambient air, so that ink 67 that remains 
on an upper part of porous member 150 is completely 
absorbed into porous member 150 by means of the is 
pressure differentiai between the pressure in porous 
memfc)er 150 and ambient pressure. Suttsequently, 
table 40 is kswered, and pallet 20 is transported to the 
next assembly station. The other porous memt}ers can 
t>e filled with ink in a similar fashion. Any ink that has 20 
adhered to ink injection port 100 during the filling proc- 
ess can be wiped off t>y vacuum suction or with a cloth. 
Finally, a conduit (not shown) is advantageously 
brought into contact with ink injection port 100, and a 
very small positive suction is applied to the conduit 25 
thereby suctioning any Ink adhered to the reverse side 
of cover 11. 

Next as is shown in FIG. 19, container body 1 is 
housed in a depressurization container 38 and is 
inclined in such a way that exhausting ports 190. 191. so 
192 face upward. Seal 19 is formed so as to cover at 
least exhaustion ports 190. 191 . 192. the ink inlet ports 
100. 101, 102 and grooves 170, 171, 172 and can be 
temporarily adhered to cover 1 1 by heat welding or oth- 
envise. Prior to sealing cover 1 1 , if there is an increase 3S 
in the pressure within container txxiy 1 due to an 
increase in temperature, exhaustion ports 190, 191 , 1 92 
are immediately raised to a higher position, and hence 
the expanded air is immediately discharged from 
exhaustion ports 190. 191. 192. As a result, ink is pre- 40 
vented from leaking from ink inlet ports 100, 101. 102. 

Next the area of seal 19 covering grooves 170. 
1 71. 172 is heated, so that a part of seal 19 is welded to 
the surface of cover 1 1 such that is sealed. In this proc- 
ess, capillaries are formed by grooves 170, 171, 172 45 
and seal 19. The principal portion of the remainder of 
seal 19 is adhered to cover 1 1 such that it can be readily 
peeled away from cover 1 1 . 

In another embodiment of a method of manufactur- 
ing ink tank cartridge 1, alter heat fusing seal 19 to so 
cover grooves 170, 171, 172. the additional step of 
housing the ink cartridge in an evacuation chamt>er and 
evacuating ink cartridge 1 prior to the other portion of 
seal 19 being heat fused to cover 1 1 is performed. In 
this manner, ink cartridge 1 may be decompressed 55 
again to prevent the formation of foam in the vidnity of 
packing member 115. Preferably, ink cartrkige 1 is evac- 
uated to approximately 200 mm Hg (-200 mm) below 



atmospheric pressure so that ink 67 may be prevented 
from being ejected from ink inlet ports 100. 101. 102. 
thereby maximizing the amount of ink 67 contained in 
ink cartridge 1. 

Thus, an ink cartridge can be effidentiy manufac- 
tured by transporting the ink cartridge on the pallet at 
several or each step of tiie manufacturing process. 

As shown in FIG. 20, in an ink^illed ink cartridge 
70, at least Ink supply ports 180, 181, 182 are bought 
into contact with a buffer 71 so as to prevent seals 16 
from rupturing. As is desaibed alcove, it is urxlerstood 
that each ink supply port 180. 181 , 182 is sealed with a 
seal 16. Further, tongue 19a of seal 19 is folded, and ink 
cartridge 70 is then inserted into a bag 72. whk^ is pref- 
erably formed from a gas-insulating f am, and has a col- 
lar 72a. Collar 72a is arranged near the opening of bag 
72. and is fokied inwardly to a uniform thickness. The 
opening of bag 72 is heat weMed in a vacuum environ- 
ment as shown in FIG. 21 A. 

When the vidnity of the opening of bag 72 is ther- 
mally welded and sealed under a decompressed envi- 
ronment as shown in FIG. 21 B, channel 1 27 provided in 
the vidnity of ink sippiy port 182 and any other space 
within bag 72 fonns decompressed space. As such, 
because seals 16 are competed of a low-density poly- 
ethylene film which is very permeable to gas; the air dis- 
solved in ink 67 in the vicinity of ink supply port 180. 
181. 182 passes through seals 16 arxi is contained in 
the decompressed space provided in channel 127 and 
bag 72. In this manner, the amount of air dissolved In ink 
67in tfie vidnity of ink supply port 180. 181, 182canbe 
minimized and foams can be prevented from flowing 
into the recording head. Preferaljly, this step is per- 
formed within approximately 72 hours after the second 
depressurization step. 

The quantity of dissolved air in ink cartridge 70 is 
minimized and foams are prevented from forming by 
composing seal 16 for sealing ink supply port 180. 181 . 
182 and seal 19 for sealing ink injection ports 100. 101 . 
102, extKUJStion ports 190, 191. 192, and grooves 170, 
171. 172 of cover 1 1 by a film, such as a low<Jensity 
pdyetiiylene fdm. that is Very permeat>le to gas and is 
not permeable to moisture As such, when bag 72 is 
sealed in a decompressed environment, dissolved air in 
ink cartridge 70 passes through seal 16 or seal 19 and 
is contained in tine decompressed space provided in 
channel 127 and bag 72. 

Particulariy. if ink is first filled in the recording head, 
it is desirable that ink in ir^ cartridge 70 is held in a vac- 
uum of approximately -200 or even -300 mm h4g to 
securely dissolve foams in ink 67 and remove the foams 
by permitting tiie air to pass through seal 1 6 or seal 19. 
When ink 67 is heki in a high degree of degassing as 
described above, it is desirable that tiie volume of chan- 
nel 127 be inaeased. As such, a concave portion and a 
tiirough hole (not shown) are provided to thick cushion- 
ing n^terial 71 to positively fonn dead space between 
bag 72 and ink cartridge 70 and a spacer is provkled for 
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sealing. 

Rnally. as is shown in FIG. 21B, th packaged ink 
cartridge 70 is inserted Into a case 73. and is ready to 
iDe shipped as a product Where Ink cartridge 1 is 
packed as an accessory of a recording apparatus. It is s 
desirable that Ink cartridge 1 indicate when ink 67 has a 
high degree of degassing and when ink 67 has a slightly 
lower degree of degassing. As such, an indicating mark 
and color are printed on case 73 so that these two types 
of Ink cartridges may be easily distinguished. ro 

Although the present invention has been descrtoed 
with reference to the cartridge having mult^e inkcham- 
bexs, the present invention can be applied to the manu< 
facture of an ink cartridge 75 such as that shown in FIG 
22. where ink is only filled into porous members housed is 
in container body V. 

Further, in the case of a small cartridge 76 having a 
l)0dy 1 shown In FIG, 23, only one opening 77 may be 
formed in a cartridge 76 so as to serve as an ink inlet 
port and an atmospheric oomnvnication port. In such a 20 
case, as shown in FIG. 24. ink Injection needle 48 and 
channel 50 connected to the exhaust device (not 
shown) are provided coaxially with respect to each 
other. As such, one opening 77 can be used both for Ink 
injection and air exhaust operations. zs 

It will thus be seen that the ot^jects set forth above, 
among those made apparent from the preceding 
desaiption are efficiently otstained and, since certain 
changes may be made in carrying out the above 
method and In the constructions set forth without so 
department from the spirit and scope of the invent'on. it 
is intended that all matter contained in the above 
desaiption and shown in the accompanying drawings 
shall be interpreted as illustrative and not In a limiting 
sense. ss 

It is also to be understood that the following claims 
are intended to cover all of the generic and specific fea- 
tures of the invention herein described and all state- 
ments of the scope of the invention which, as a matter 
of language, nvght be said to fall therebetween. 40 

Claims 

1. An ink tank cartridge (70) for use in an ink jet 
recording apparatus, comprising: 45 

a tank body (1) having exterior walls (la. lb, 
10, Id); 

a porous member (150. 151. 152) stored in so 
said tank body (1); 



a packing member (115) disposed within said 
ink supply port (180, 181, 182). said packing 
memb©- (115) having an opening (116. 117. 
118) therethrough, a lower surface (122) and. 
an upper surface (1 19), with a rib (120) formed 
on the upper surfece (119). 

2. The ink tank cartridge of daim 1 . comprising an 
adhesive layer attaching said packing member to 
said Ink port surface. 

3. The ink tank cartridge of claim 2. wherein said 
adhesive layer is ink-resistant. 

4. The ink tank cartridge of any one of claims 1 to 3. 
comprising a pressing memba- (90) having a win- 
dow (91). the pressing member (90) pressing 
against said lower suriiace (122) of said packing 
member (115) and biiasing said packing member 
(1 15) against sakJ inner surface of said ink supply 
port (180. 181.182). 

5. The ink tank cartridge of daim 4. wherein said rib 
(120) is maintained in an elastically deformed con- 
ditkxi as a result of the pressing from the pressing 
member (90) said rib (120). 

6. The ink tank cartridge of daim 4 or 5. wherein said 
window (91) is a thin film. 

7. The ink tank cartridge of claim 4. wherein said 
pressing member (90) is thermally wekied to said 
body(1). 

8. The ink tank cartridge of daim 1 . wherein the inner 
surface of the ink supply port (180. 181. 182) has 
been treated to inaease the hydrophilic properties 
thereof. 

9. An Ink tank cartridge (70) for use in an ink Jet 
recording apparatus, conrprising: 

a tank body (1) having a plurality of exterior 
walls (la. lb. 1c, Id) defining an interior space; 

at least one paous member (150. 151, 152) 
within said interior space of the tank body; 

at least one port (180, 181, 182)^ extending 
through one of said exterior walls cl said body 
(1): 



an ink supply port (180, 181, 182) configured to 
receive an ink supply needle of an ink jet 
recording head, the supply port having an inner 55 
surface, defined by and extending through one 
of said exterior walls of said body (1) to supply 
ink to the exterior of the cartridge (70); and 



a gas-permeable seal (16) for sealing said port 
(180. 181. 182); and 

a gas-impermeable seal (19) for sealing the ink 
tank cartridge (70) and defining a decom- 
pressed dead space into which gas dissolved 
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in said tank body (1) can flow via said ink sup- 
ply port (180, 181. 182) and said gas-permea- 
ble seal (16) when said ink tank cartridge (70) 
is sealed. 

5 

10. The ink tank cartridge of claim 9. wherein at least 
one of said plurality of exterior walls (1 a. 1 b. 1 c, 1 d) 
has an outer surface defining a channel, at least in 
part defining said decompressed dead space. 

10 

1 1 . The ink tank cartridge of daim 9 or 1 0, wherein said 
port (180. 181. 182) is configured and coupled to 
the intenor of the tank body (1) to serve as an ink 
port for supplying ink to the exterior of the cartrkJge 
(70) or injecting ink into the interior of the cartridge 75 
(70). 

12. Theinktankcartridgeof claim9or lO.vkrfiereinsaid 
ports (180. 181, 182) is configured and coupled to 
the interior of the ink tank body (1) to serve as an 20 
exhaustion port for exhausting gas from the interior 

of the cartridge (70). 

13. The ink tank cartridge of any one of claims 9 to 12, 
wherein said gas-permeable seal (1 6) comprises a 25 
kiw-density polyethylene fflm. 

14. An ink tank cartridge (70) for use in an ink jet 
recorcfing apparatus, comprising: 

30 

a body (1) having exterior walls (la. lb, 1c, Id) 
and defining an interior portion; 

an ink supply port (180. 181, 182). extending 
through one of said exterior walls (la. lb. Ic, 3S 
Id) of said body (1) to supply ink to the exterior 
of the cartridge (70). said ink supply port (180. 
181, 182) including a bore defined by an inner 
suriiace. and wherein at least a portion of said 
inner surface has a hydrophilic property. 40 

15. The ink tank cartridge of daim 14. wherein said at 
least a portion of said inner surface had k>een made 
hydrophilic by ultraviolet irradiation. 

45 

16. A method of manufacturing an ink cartridge (70) 
having an ink supply port (180, 181. 182). havingan 
inlet, formed in the container body (1). for use in an 
ink jet recorder, comprising the step of treating at 
least a portion of the ink suppHy port inlet with ultra- so 
violet radiation to improve the wettability of the 
treated portion. 

1 7. A method of manufacturing an ink cartridge (70) for 
use in an ink jet recorder, comprising the step of 55 
heating ink while it is t>eing injected Into the ink car- 
tridge (70). to a temperature of at least approxi- 
mately 10°C above the ant>ient temperature of the 



onk. 

18. A method of manufacturing an ink cartridge (70) for 
use in an ink jet recorder, comprising the step of 
heating ink while it is being injected into the ink car- 
tridge (70), to a temperature of between approxi- 
mately lO^'C and 20''C above the ambient 
temperature of the ink. 

19. A method of manufacturing an ink cartridge (70) for 
use in an ink jet recorder, comprising the step of 
heating ink while it is being irijected into the ink car- 
tridge (70). to a temperature of between more than 
20®C above the anri)ient temperature of the ink. 

20. A m^od of manufacturing an ink cartridge for use 
in an ink jet recorder, comprising the step of 

providing a container body (1) having a first 
wan and a plurality of walls extending upwardly 
therefrom to define an opening spaced from 
the bottom walls on a pallet, the container body 
(1) induding a chamber for accommodating a 
porous member (150, 151 , 152) tiierein. and an 
ink supply port (180. 181, 182). having an inlet 
formed in the bottom surface of the chamber 
and an outlet; 

inserting a packing member (115) into the ink 
supply port (180, 181, 182) and then sealing 
the ink supply port outlet; 

inserting a porous member (150. 151, 152) into 
the loam chamber (160, 161, 162); 

tx)nding a cover (1 1) to the opening of the con- 
tainer body (1); 

depressurizing the ink cartridge (70) a first 
time; 

injecting ink into the foam chamber (160, 161. 
162) after the first depressurizing step: 

depressurizing the ink cartridge (70) a second 
time; and 

sealing the remainder of the cover (11) after 
the second depressurizing step. 

21. The method of daim 20, wherein, prfor to inserting 
the pad^ng member (115). the container is posi- 
tioned on a pallet such that the first wall faces 
upward away from the top of the pallet, and after 
inserting tiie packing member (115), resetting tiie 
container body on the pallet by turning the con- 
tainer body (1) upside down such that the opening 
faces upward and the first wall faces the pallet. 
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22. The method of dam 20 or 21. comprising the step 
of affixing a filter to the ink supply port inlet. 

23. Themethodofanyoneof claims 20 to 22, wherein 
the ink cartridge (70) is depressurized to approxi- s 
mately 200 mm Hg below atmospheric pressure 
during the second depressurization step. 

24. The method of any one of claims 20 to 23, compris- 
ing the steps of inserting the container body (1) into io 
a bag having an opening and sealing the bag open- 
ing in a vacuum environment. 

25. A method of manufacturing an ink cartridge for use 

in an Ink jet recorder, comprising the step of is 



step. 

27. The method of daim 25 or 26, wherein, prior to 
inserting the packing member (1 15), the container 
is positioned on a pallet such that the first wall faces 
ipward away from the top of the pallet, and after 
inserting the packing member (115), resetting the 
container body (1) on the pallet by turning the con- 
tainer body (1) upskje down such that the opening 
faces ipward and the first wall faces the pallet 

28. The method of any one of claims 25 to 27, compris- 
ing the step of affixing a filter to the ink supply port 
Inlet 

29. The ink tank cartridge of claim 9. further conprising 
a cushioning material to positively form dead space 
outside the ink cartridge (70). 



providing a container body (1) having a first 
wall and a plurality of walls (1a. lb. 1c. Id) 
extending upwaidly therefrom to define an 
opening spaced from the bottom walls on a pal- 20 
let, the container body (1) including a foam 
chamber (160. 161. 162) for accomnxxlating a 
porous member (150, 151 , 152) therein, and an 
ink supp\y port (180, 181 , 182), having an inlet 
formed in the bottom surface of the foam chanv 25 
ber (160. 161. 162) and an outlet; 



inserting pacWng member (115) into the ink 
supply port (180, 181, 182) and then sealing 
the Ink supply port outlet; so 

inserting a porous member (150, 151 , 152) irtto 
the foam chamber (160. 161. 162); 

bonding a cover (1 1) to the opening of the con- 35 
talnerbody(l): 

depressurizing the Ink cartridge (70) a first 
time; 

40 

injecting ink into the foam chamber (160, 161. 
162); 

depressurizing the ink cartridge (70) a second 
time; 45 

sealing the cover (11) after the second depres- 
surizing step; 

inserting the sealed container body (1) into a so 
t)ag having an opening; and 

sealing the opening of the bag in a vacuum 
environment. 

55 

26. The method of daim 25. wherein the bag opening is 
sealed in a vacuum environment within approxi- 
mately 72 hours after the second depressurization 
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